Cell-surface-localized ATP detection with immobilized firefly luciferase.
We demonstrate the application of an assay technique for the detection of ATP efflux from the cell surface. Until recently, the firefly luciferase assay has conventionally been used to detect ATP release because of its high sensitivity and wide detection ability. However, since this technique can be used only to infer the amount of diffused ATP in bulk solutions, it does not accurately reflect the dynamic ATP flux at the cell membrane. We therefore constructed luciferase fusion proteins that could be immobilized onto the cell surface. However, the low activities and limited application ranges of these proteins prompted us to use biotinylated luciferase given its attributes of strong and stable localization. Furthermore, luciferase can be immobilized strongly onto the biotinylated cell surface via streptavidin-biotin binding and can thus be used to determine the dynamic release of ATP near the cell surface.